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**Gene-environment interaction in microRNA expression of a mouse model for anxiety and depression**

**Abstract**

MicroRNAs (miRNAs) are small non-coding RNAs that function in the post-transcriptional regulation of gene expression. A single miRNA can target hundreds of genes, often within the same biological pathway. miRNAs have been suggested as putative drug targets as by manipulating the levels of a single miRNA it may be possible to affect the expression levels of hundreds of target genes within the same biological pathway. The role of individual miRNAs in various neurobiological functions, such as development of the nervous system, synaptic plasticity, and neurodegeneration has recently been revealed. Also, specific miRNAs have been associated with psychiatric phenotypes, including human anxiety disorders ^1,\ 2^. Psychosocial stress is an important environmental risk factor for anxiety disorders and major depression. We have investigated the effect of genetic background on brain gene and miRNA expression profiles after psychosocial stress. We used chronic social defeat paradigm to induce anxiety and depression-like behavior in two inbred mouse strains, C57BL/6 and DBA/2. Based on the social preference test conducted after social defeat, we divided the mice into stress susceptible and resilient groups. Of the C57BL/6 mice 61.5 % and of the DBA/2 mice 11.8 % were resilient to stress. To investigate how genetic background affects the transcriptomic response to stress, we carried out miRNA-seq ^3^ and RNA-seq in ventral hippocampus and medial prefrontal cortex of the stress susceptible, resilient and control mice of the two strains. In C57BL6/J mice, we found 10 and 0 miRNAs being differentially expressed (nominal p\<0.01, FC\>1.5 or \<-1.5) in control vs. susceptible and control vs. resilient animals, respectively. In DBA/2J mice, 7 and 4 miRNAs were differentially expressed in control vs. susceptible and control vs. resilient mice, respectively. We next carried out bioinformatic target predictions for these miRNAs using TargetScan ^4^ to identify their putative target mRNAs. We analyzed these target genes in the Ingenuity Pathway Analysis system to identify biological pathways the miRNAs and genes are involved in. Interestingly, the pathways we identified were mostly different in the two strains. In conclusion, our data suggest that genetic background influences the susceptibility and resiliency to chronic stress on the behavioral level. Furthermore, it has a large effect on the brain transcriptomic response to stress as most of the miRNAs that were differentially expressed due to stress were different in the two strains and were predicted to target a different set of genes and biological pathways.
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